Human research has shown that lesions of the parietal cortex disrupt spatial information processing, specifically topological information. Similar findings have been found in non-humans. It has been difficult to determine homologies between human and non-human mnemonic mechanisms for spatial information processing because methodologies and neuropathology differ. The first objective of the present study was to adapt a previously established human task for rats. The second objective was to better characterize the role of parietal cortex (PC) and dorsal hippocampus (dHPC) for topological spatial information processing. Rats had to distinguish whether a ball inside a ring or a ball outside a ring was the correct, rewarded object. After rats reached criterion on the task (>95%) they were randomly assigned to a lesion group (control, PC, and dHPC). Animals were then re-tested. Post-surgery data show that controls were 94% correct on average, dHPC rats were 89% correct on average, and PC rats were 56% correct on average. The results from the present study suggest that the parietal cortex, but not the dHPC processes topological spatial information. The present data are the first to support comparable topological spatial information processes of the parietal cortex in humans and rats.
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Introduction
Topological spatial information is defined as relationships of connectedness, neighborhood, and enclosure among stimuli (Gallistel, 1990; Goodrich-Hunsaker, Hunsaker, & Kesner, 2005; Kuipers & Levitt, 1988; Poucet, 1993; Poucet & Herrmann, 2001) and is important for the development of spatial maps (Poucet, 1993; Thinus-Blanc, Poucet, & Save, 1998) . Topological transformations involve either stretching on contracting the entire environment as a whole or disrupting particular relationships of enclosure or connectivity (Gallistel, 1990; Goodrich-Hunsaker et al., 2005) . For the present study, we investigated the topological relationship between a ring and a ball; rats were trained to distinguish whether a ball was located inside a ring or outside a ring (see Fig. 1 ).
Previous research suggests that the neuroanatomical correlate of topological spatial information processing is primarily the parietal cortex, but that the hippocampus may also play a role. In humans, the parietal cortex (PC) is important for processing spatial relationships among objects in large-scale virtual environments (Maguire, Burgess, Donnett, O'Keefe, & Frith, 1998) and relationships among objects (Robertson, Triesman, Friedman-Hill, & Grabowecky, 1997 ).
Study of the non-human parietal cortex also suggests a significant role in processing topological information. Goodrich-Hunsaker et al. (2005) showed that only PC lesioned rats had a deficit on a topological novelty-detection paradigm, but not a metric noveltydetection paradigm compared to dorsal hippocampus (dHPC) lesioned and control rats. The topological novelty-detection task consisted of four objects in a square orientation and the topological shift occurred when two of the objects were transposed with each other. The square configuration remained intact, but the relationships of the objects shifted topologically (Goodrich-Hunsaker et al., 2005) . However, there are several limitations to the topological novelty-detection paradigm. First, it is difficult to measure whether performance was based upon topological spatial information processing or some other mnemonic mechanisms (e.g., objectplace paired association). Second, novelty-detection was based upon exploration time (in seconds) with the objects. There is a great deal of indiscretion over habituation to objects and what object exploration entails (i.e., sniffing the objects, biting the objects, pawing at the objects, or crawling all over the objects).
Due to aforementioned limitations of novelty-detection paradigms, a new topological task is needed to better characterize the role of the PC and dHPC for processing topological spatial information. The purpose of the present study was to continue our investigation of topological spatial information processes by using a new paradigm and to determine whether the PC in rats and humans may similarly
